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atoms which combine to form the atoms of compounds. The two principal assumptions implied in his results may be stated thus: (I) when only one compound of two elements is known, that compound has the simplest possible atomic constitution, it is composed of a single atom of each element; (II) when two gaseous compounds of a pair of elements are known, one of these (generally the compound which is specifically the the lighter) is composed of a single atom of each element, and the other is composed of two atoms of one of the elements and one atom of the other element. The second proposition, when extended to several compounds of two elements, is the law of multiple proportions stated in the language of atoms.1 To me it seems clear that what we now call the law of multiple proportions was included in Dalton's conceptions of the atom and the atomic constitution of compounds, and he did not arrive at this law from considering the analyses of compounds only. Indeed Dalton does not formulate the law of multiple proportions, nor any other of the generalized statements of facts we now know as the laws of chemical combination. These laws are included in his atomic theory as presented in the New System; they are special applications of the theory to certain aspects of chemical change.2
1 It is worthy of notice that, although the table which appears in the paper read by Dalton on October 21st, 1803, contains the atomic weights of two compounds of carbon and hydrogen, we know, from Dalton's statement in New System, p. 445, and from the evidence of his note-book (see Roscoe and Harden, p. 29), that Dalton's experiments on these compounds were not made until the summer of 1804.    Hence, the values for the atomic weights of the two compounds in question must have been added by Dalton before the paper was published in 1805;   and also, to quote Roscoe and Harden (p. 29): " This disposes once and for all of the opinion commonly held, founded on Thomson's statement, that the atomic theory was suggested by a comparison of the analyses of marsh gas and olefiant gas...."   If it were possible to have any doubt that the theory was not suggested by the analyses of these gases, that doubt must be removed by Dalton's own words (New System, pp. 444-5): " No correct notion of the constitution of the gas about to be described [marsh gas], seems to have been formed till the atomic theory was introduced and applied in the investigation."
2 An interesting example of Dalton's dealing with analytical data is furnished by his treatment of the compounds of nitrogen and oxygen (New System, pp. 316-319).    After saying that it was usual to begin with the compound which contains least oxygen, he writes:  " Our plan requires a different principle of arrangement;   namely, to begin with that which is most simple, or which consists of the smallest number of elementary particles, which is commonly a binary compound, and then to proceed to the ternary and other higher compounds."    The specific gravities of the compounds led him to conclude that " nitrous gas " (nitric oxide) is a binary compound.    " Let us now see," he says, " how far